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Hellenides-Aegides-Taurides they are south-vergent. Judging from the seismic data, the stress state of the subhorizontal N-S stretching is characteristic of only for the upper 50-60 km of the Aegean basin lithosphere, leading to its expansion. At greater depths within the mantle beneath the basin both in south and north are fixed compression conditions. The regions of extension and compression are in direct contact by subhorizontal section at depth of 70-80 km; probably, it is the boundary of lithosphere and plastic material of extended plume head. Aegean volcanic arc is a Pleistocene in age, but the development of the Aegean Sea, started earlier, about 12 Ma (Evsyukov, 1998) . Apparently, earlier the main subduction zone located north, and its residues were survived in Dinarides and western Asia Minor (Western Anatolian: Fig. 1 ). Descent of the Eastern Mediterranean (Ionian Sea, underwater Medina Ridge, Levant Basin) began in the late Miocene (Evsyukov, 1999) . Approximately at the middle Pliocene (about 3-3.5 Ma) processes reinforced on the east: judging by the results of the 5th Cruise of R/V "Akademik Strakhov", Sinai plate descended here beneath the sea level to depths of 2-2.5 km (Geological…, 1994) . Fragments of this plate are preserved in the form of Eratosthenes Seamount and smaller rises. The northern part of the Eastern Mediterranean is separated from the southern part by zone of powerful deformations, which runs along the base of the Cyprus arc (Zverev, 2002) . As in the case of the northern side of the Black Sea, large sub-vertical faults and a sharp increase in the boundary velocities up to 7-7.6 km/sec is recorded here. In the northern zone is observed uplift of blocks of basement, represented by ophiolites of Cyprus. This deformation zone begins at the northern end of the Arabian plate, and following along Periarabian ophiolite belt, comes to Cyprus and then, continuing to the west, joins the Aegean subduction zone (see Figure 1 ). The situation on the eastern passive margin of the Mediterranean Sea also looks like northern passive margin of the Black Sea. System of subparallel mountain ranges (Lebanon, Anti-Lebanon, Jabal al-Ansari, Amanus, etc.), separated by a system of steeply dipping faults, occur along the coast here. The largest of the latter is the aforementioned Levant (Dead Sea) Transform Fault. Parallel to it, already under water, there is a zone of Pelizium faults bounding the east Levant deep depression (Khair, Tsokas, 1999) . This depression has the oceanic crust, overlapping by thick (approximately 10 km) sequence of Phanerozoic sediments, and in this respect no different from the Black and Caspian seas. Origin of within-plate Palmirides folded-thrusted zone of deformed platform cover is related to development of Levant Fault. According to Kopp and Leonov (2000) , the formation of this structure was caused by braking of the western edge of the Arabian plate in the zone above the bending S-like curve of this fault at its motion to the north during the Neogene-Quaternary. Palmirides were formed under compression of the crust by approximately 20-25 km, compensating the northern Arabian plate movement that started in the Middle-Late Miocene and continues today. Areas of intraplate moderate alkaline basaltic volcanism are widely developed in the northern Arabian plate, indicating the presence of a mantle plume here. Judging from the isotopic dating, basalt eruption began at the Eocene-Miocene boundary, about 25-26 Ma, and almost without interruption continued until historic times. The most powerful eruption occurred in the late Miocene-early Pliocene and Late Pliocene-Quaternary (Sharkov, 2000; Lustrino, Sharkov, 2006) .
The Caucasus-Aegean segment in geophysical terms is characterized by two strong positive isostatic anomalies, one of which is confined to the area of the Aegean Sea, and the secondto the Transcaucasian zone of modern volcanism on the north of Eurasian-Arabian syntax. It likely evidence about uncompensated excess of mass beneath these structures, presumably associated with the kinematics of the mantle plume ascending and extending of its head. This is supported by seismic tomography data (Gök et al., 2003) and consistent with the wide development of the Neogene-Quaternary platobasaltic volcanism in the north Arabian plate (Trifonov et al., 2011) and more rare -in Transcaucasia. In this regard, attention is drawn to the isotopic characteristics of lavas of Mount Elbrus, for which was establish the impurity plume material increases with time (Chernyshev et al., 2002) Another indication of the existence of the plume under the South Caucasus is a found of a mantle helium in the Lake Van in the north-eastern Turkey (Kipfer et al., 1994) . However, under the Eastern Mediterranean and the Caspian Sea, conversely, are a strong minimum isostatic anomalies, indicating the mass deficit beneath them, which is probably due to the presence beneath them descending flows in the mantle.
Structure and development of the western (Alpine) segment
Judging on geological data, the current structure of the Alpine segment was formed mainly in the late Cenozoic, largely on the continental crust of the African plate. Remnants of this plate commonly observed along the northern coast of the Mediterranean Sea, and formed south of Spain (Betic Cordillera), Balearic Islands, Corsica and Sicily and the Apennines, the southern part of the Alps, large parts of the Balkans and Asia Minor (Ricou, 1986) . For the Alpine segment, in contrast to the Caucasian, is characteristic of complex configurations of the major structures related to thrusting the African plate beneath the Eurasia. Andesite-latite volcanic arcs, which associated with compression zones, represented by ridges, partly bordering back-arc basins with thinned crust and with often well expressed basaltic volcanism (Fig. 1 ). The formation of these subduction-related arcs occurs mainly in middle-late Miocene and Pliocene, and South-Italian arc is active till now. The feature of these subduction zones is that they involved material continental crust (Pino, Helmberger, 1997 : Morales et al., 1999 Marson et al., 1995) . For these arcs is characteristic their distinct migration in space -Alboran arc has moved to westward (Morales et al., 1995) , Carpathian -to the east (Royden, 1989) , and the Tyrrhenian -to the southeast direction (Rehault al., 1987) . Back-arc basins of Alpine segment (Tyrrhenian and Alboran seas, Pannonian Basin), became formed around the same time (Marotta et al., 1995; Duggen et al., 2004) . Originally the backarc seas were developed as continental rifts, which submerged under the sea level approximately at the boundary of the Miocene and Pliocene. At the same time under the sea level began sink the South Balearic Basin, which became faster deeper in the late Miocene (Trifonov et al., 1999) . It is noteworthy that the region of the Alpine orogen, including all Western Mediterranean, is surrounded by a broad band of Late Cenozoic basaltic volcanism associated with rift structures of Central and Western Europe (grabens Rona, Rhine, Hessen, Polabian, etc.) as well as numerous basaltic plateaus, stretching to west from the French Massif Central via south of Spain to Portugal. It further extends beneath waters of the Atlantic Ocean (seamounts Amper, Josephine, and others), as well as on the islands of Madeira and Canary, boardering Alboran arc from the west. Powerful basaltic volcanism of Atlas occurs to the south of the arc. In the southwestern part of the Alpine segment basaltic volcanoes of islands Sicili (including Etna), Pantelleria, Lemos and seamount volcanoes on the Tunisia Threshold are occurred. Together with platobasalts of Syria and southern Turkey, they form anorogenic circum-Mediterranean magmatism with common source -so-called Common Magmatic Reservoir (Lustrino, Wilson, 2007) . It is, obviously, evidence about existence beneath the region a present-day mantle superplume; Alpine orogen with complicate combination of mountain ranges and basins is located in its inner part (Sharkov, this book) . Earlier this entire basaltic volcanism was considered as the final, which appeared after the cessation of collision, but recent studies have shown that it is the beginning of a new distructive phase of the Europe development (Grachev, 2003) . The Alpine segment in geophysical terms represents a region with decreasing overall thickness of the earth's crust due to moving away of high-velocity layer of lower crust, characteristic of the East European Craton, and the high density of heat flow (Gize, Pavlenkova, 1988) . The compression zones, represented by ridges, are characterized by deep roots (till 200 km in the Alps: Laubscher, 1988) ; part of lithoplastines, especially adjacent to the back-arc basins, has a steep attitude (Ricou, et al., 1986) . In cases where the butt-end parts of lithoplastines come to the surface, within these contours are observed blocks of lower crust and even upper-mantle rocks lifted from 70-120 km, as it observed in Western and Eastern Alps and the Gibraltar arc (Magmatic ... 1988; Harley, Carswell, 1995) . At the same time, oceanic crust, composes the floor of the newly formed seas of the Western Mediterranean, appeared due to thinning and rupture of continental lithosphere of the African plate. The latter survived along the periphery of these seas, in particular, the Tyrrhenian, where seismic data from the periphery to its center set reduction of crustal thickness from 20-30 to 6-8 km to the extent to complete disappearance of the "granite" layer (Royden et al., 1986; Marson et al., 1995) . The development of this basin began from continental rifting in the middle-upper Miocene, and the open of the sea has occurred at the boundary of the Late Miocene and Pliocene and continues today (Bartole, 1995; Story, 1996) . In the Pannonian Basin reducing crust has the same trend -it is reduced from 30 to 18-20 km mainly at the expense of the "basaltic" layer (Nikolaev, 1988; Horváth et al., 2006) . Development of the basin started in the Middle Miocene, 11-10.5 Ma, simultaneously with the appearance of basaltic volcanism here (Neotectonics…, 2000) . Attention is drawn to another feature of the back-arc basins of Alpine segment -they, as well as to the Aegean Sea, are associated with the maxima of isostatic anomalies of average (Alboran and Tyrrhenian seas) and large (Pannonian) intensity (Artemiev, 1971; Sparkman et al., 1993; Artemieva et al., 2006) (Fig. 2) . As in the case of the Aegean-Caucasian segment, it may indicate uncompensated excess of mass beneath these structures associated with ascending of mantle plumes. These facts, along with materials on magmatism, show an essential deep mantle roots of observed geological processes here, as evidenced by extensive manifestations within the Alpine Belt epicenters of intermediate-focus earthquakes of the depths of 100 to 500 km (Tyrrhenian Sea, the Carpathians, Caucasus, etc.: Gize, Pavlenkova, 1988) . Thus, the formation of the major geological s t r u c t u r e s o f t h e A l p i n e B e l t b e g a n approximately at the boundary the Oligocene and Miocene and proceeded almost synchronously on all territory. At the first stage of development gentle uplift and subsidence of the relief of the region solid surface was dominated and began the formation of cavities of back-arc basins in the western Mediterranean, deepening of the Black and Caspian seas has occurred, platobasalt eruptions began in the north Arabian plate. An the second stage, which started in the late Miocene-early Pliocene, intense of tectonic activity increased sharply, began to form mountain ranges, as well as sharply increased basaltic volcanism along the periphery of the Alpine belt. All major features of the structure of the region were formed at that time (Trifonov et al, 1999) , sharp deepening of the Black and Caspian seas, and the Eastern Mediterranean occurred; uplift of Caucasus and Crimea has begun as well as appearance of the Dead-Sea (Levant) Fault and Palmirides fold-thrusting structure. All of these processes has got impulse in the Pliocene-Quaternary, when finalized tendencies inherent in the current stage of the Alpine Belt development. Fig. 2 . Distribution of major regional isostatic anomalies and areas of Cenozoic volcanism in the Alpine Belt. After M. Artemiev (1971) with corrections. 1-regional lows of average intensity; 2 -of High intensity; 3 -regional highs of average intensity; 4 -of high intense; 5 -volcanic rocks (a -calc-alkaline series, b -basalts); 6 -boundaries of the Alpine Belt. Some depressions of the Alpine belt (Tyrrhenian, Aegian, Alboran, Pannonian) are characterized by positive anomalies, which evidence about excess of mass beneath them. Probably, they represent the present-day plume heads, which support basaltic volcanism and lead to onwards displacement of andesitic volcanic arcs in time. According to geophysical data, the plumes joint together in common layer at the depth 200-250 km, forming of circum-Mediterranean common magmatic reservoirs (Lustrino & Wilson, 2007) . This rise starts in the North Atlantic, near Azores and extends to the east to Western Europe
Mechanical-mathematical simulations of deep-seated processes in the Alpine mobile belt
Almost simultaneous occurrence of all these tectonomagmatic processes on the vast territory assumes that in this place we are faced with combination of present-day continental collision zone and a mantle superplume (Sharkov, this book) . The relief of the superplume head is complicated by numerous protuberances (local plumes), controlling the position of modern depressions in the Alpine Belt and are caused extended zones on the general context of compression. The presence of such superplume under Alpine Belt also supported by seismic tomography data (Anderson, Dzevonsky, 1984; Sparkman et al., 1993; Hearn et al., 1999) . This uplift starts in the Eastern Atlantic, extending eastward into parts of Western and Central Europe (Hoerne et al., 1995) . Surface of the superplume head is highly variable, apparently reflecting the development of gravitational Rayleigh-Taylor instability at the boundary of the rigid lithosphere and the heated the superplume head. Judging by the foregoing isostatic anomalies, beneath the back-arc depressions of the Alpine orogen (Tyrrhenian, Aegean, and Alboran seas, Pannonian Basin, etc.) an excess of mass is occurred, obviously connected with the existence beneath them heads of local plumes (protuberances). Extending of these heads led to displacement of subduction zones and their andesite-latite volcanic arcs (Harangi et al., 2006) . Judging from the observations in the Aegean region, the thickness of an extended plume head does not exceed 40-50 km, and its spreading leads to appearance of field strong subhorizontal strength in the lithosphere in its front (see above). These plumes at depths of 200-250 km are merged into a single asthenospere layer, corresponding, apparently, to body of Alpine superplume head, which is the major source of geodynamic activity in the region. The exception to this general rule is the North-Arabian-Transcaucasian plume, where while there were no basin, but there is a clear shift of the Anatolian-Elbursian subduction zone to the north. Perhaps this is due to the spread of the plume head to the north and its relative youth. Obviously this is due to the current increase in the width of the Central Caucasus, to which attention was drawn above. In contrast to these structures, the Eastern Mediterranean, as well as the Black and Caspian seas are characterized by negative isostatic anomalies, which evidence of downward mantle flows beneath them ("cool plumes") located between ascended "hot plumes" (Sharkov, this book) . Unlike the back-arc seas, all of them have typical passive margins and significant thickness of Meso-Cenozoic sediments. They look like "downfall", which cut-off earlier geological structures of the continent. Origin of such "cool plumes" obviously linked with appearance of excess of mantle material between extended plume heads. Apparently, in these basins survived oceanic crust of Tethys. Judging from the northern sides of the Black Sea and Eastern Mediterranean, belts of strong positive gravity anomalies occurred along the sides of these basins. They formed by blocks of high-density rocks, separated by subvertical faults, receding into the mantle to the depths 60-70 km. These belts are reminiscent of similar zone of strong magnetic and gravitational anomalies developed along the passive margins of the Atlantic Ocean and are known as "seaward-dipping reflectors» (SDR) (Bogdanov, 2001; Larsen, 2002) . Very likely that such structures appear along the boundary between simultaneously active ascending (plumes) and descending currents in the mantle, due to rocks here are undergone by powerful deformation and metamorphism. As seen from the presented data, blocks, adjacent to the descending currents in the mantle are penetrated into its, and adjacent to the plume -ascended upstairs. Obviously, to the same circumstance, i.e., with the ascending of mantle plumes through the thickness of the lithosphere, can be related processes of exhumation of deep-seated rocks, large slices of which, as shown above, are observed in the mountain ridges on the periphery of plumes. Thus, we can assume that the situation within the Alpine Belt defined by the presence beneath it the large (approximately 2000 x 5000 km) superplume head with a complex relief of surface. At the sites of the large uprising of this relief are usually placed back-arc basins now. The highest elevation of the superplume material is observed near the Tyrrhenian Sea, which probably can be interpreted as a modern center of activity of the whole zone. It is here very thin lithosphere (up to 30 km) and the maximum heat flux (above 3 E.T.P.) occurred. On the other hand, the most powerful isostatic anomalies are observed in areas of the Pannonian Basin and the Aegean Sea, which are reminiscent of the Tyrrhenian Sea at the early stages of its development, whereas the Caucasus syntax can be the very beginning of the process. Apparently, this implies that the center of activity will shift in the future. However, it is possible to describe some of the characteristics of these structures, in particular areas of back-arc spreading over regional uplifts of the superplume surface relief even now. They exactly are the centers of deep-seated activity, which are very largely determined all the tectono-magmatic processes. For this analysis, we used the general model of high-viscosity incompressible fluid, the parameters of which vary from layer to layer (Zanemonets et al, 1974) .
Development of structured above regional uplifts asthenosphere (plume heads): mechanical-mathematical simulations
As it was shown above, depth of asthenosphere (superplume) surface under Alpine Belt changes from 30 km in the centre of Tyrrhenian sea up to 70-100 km in depressions of East Mediterranean, strongly changing on lateral. The characteristic size of depressions is 500-1000 km and more, distance between them is 1000-1500 km. 
where k, a characterize intensity of rifting: k-in the centre of structure, afar from the centre; γ -allows to vary the form of rising plume; D -velocity of the plume rise 1 ζ DS t ∂ = ∂ (fig. 4а ). The given field of velocities qualitatively enough well reflects the basic features of a considered class of movements: rise of plume, rifting above it and lowering of substance on sufficient distance from the centre. Quantitative conformity at comparison with the available geological-geophysical data is achieved with the help of a variation of coefficients in a modelling field of velocities and their change during considered process at preservation of the general structure of movements. From the decision of system (I) we shall receive for enough big t:
The analysis of the received equations shows, that there is a critical depth of rise of mantle plume h 2 = 2γ, when the characteristic form of the lithosphere layers changes. If h 2 >2γ, there is a deflection of a surface of the basement in the centre of rifting, that really takes place in considered back-arc seas. If h 2 <2γ (depth of plume is insignificant) or velocity of its rise is essential (D>h 2 ak) then the swelling of the basement surface corresponds to swelling and rise of a surface of the mantle plume ( fig. 3 ). When on periphery of basin there are the conditions interfering free rifting of the lithosphere of region, for example, caused by collision of the Arabian-African and Eurasian plates, the field of velocities on the bottom boundary of layers can be modelled as:
For the greater presentation of result the coefficients in a modelling problem are omitted. Then: 
is determined from balance of mass. Now there are two critical depths of the asthenosphere upwelling, when cross-section of layers changes its structure. At h 2 > 2/3 in the centre of structure the deflection is formed. At 1/2 <h 2 <2/3 the surface of the basement is inclined, and at h 2 < 1/2 it reflects the morphology of plume in the centre of rifting and forms concavity of the basement on periphery of basin ( fig. 3b ). The first type of velocity (2) can simulate the early stages of structures development, and the second type (3) -Alboran, Tyrrhenian and Aegean seas, as well as the Pannonian depression. The second type of activity, according to geological data, often accompanied by a extending of the local plume heads. Under conditions of the collision zone, at the boundary of the extended plume head and limiting its blocks of the continental lithosphere arise powerful strengths. It lead to formation of zones of deformations and metamorphism, which can later develop into zone of downward flowage of the material (subduction zone), to which involves an excess of crustal material, appeared as a result of displacing of the material. It is often activated already existed subduction zones also, as evidenced by the data on the Western Mediterranean (Morales et al., 1999) . Change of regime of upwarping to structure of deep-water basin is confirmed by a number of geological factors: the change in the regime of sedimentation and the removal of terrigenous sediments, wedge-out of layers of sedimentary cover, changing the direction of flow paleorivers, evolution of paleodepths of basins, etc. (The crust ..., 1982) . An example of the interaction of ascended plumes with the earth's crust in the absence of side limitations, apparently are intracontinental rifts such as Baikal Rift. As Grachev (1987) shown, during pre-rift stage of their development an overall rise of the territory occurs, and the on the rift stage itself -its descent with the formation of extensional structures -grabens and sedimentary basins. In contrast to the of collision zones, deep-water basins with oceanic crust are not formed. The case is usually limited to thinning of the crust and the relatively small submergence of the crystalline basement for some kilometers. Only in exceptional cases, when a powerful inflow of plume material may be breaking the crust with formation of structures such as the Red Sea.
Thus, the proposed model seems to adequately describe the mechanism of formation of geological structures associated with the plume tectonics. From this it follows that the formation of depressions over the ascending mantle plumes depends on the geodynamics of the deep-seated layers. Determinants are mechanical processes that reflect the general direction of movements from formation of upwarping to formation of basin with unidirectional motion (plume ascending). At that formation of deep basins do not require much stretching of the layers. Morphology of the deep-seated boundaries determined by the shape of the plume, the rate of its ascensing and the intensity of moving apart a material over it, i.e., effective viscosity of the lithosphere layers. For sufficiently large gradients of plume heads surface that ascending in areas of collision, above them are formed deep-water depressions such as the Tyrrhenian Sea.
Development of volcanic arc -backarc systems
The principal components of such systems a subduction zone accompanied by andesitedacite magmatism and a newly formed back-arc basin with transitional to oceanic crust, formed originally on the continental crust (Bogatikov et al., 2009 ). Both structures generally seem to have been initiated and developed about the same time, possibly implying a common reason for their formation. However, the nature of back-arc basins and their role in geodynamic processes were largely overlooked until recently, even though these settings are likely to have played the most crucial role here. High heat flows, positive isostatic anomalies, extensive basaltic magmatism, and the presence of basalt-hosted mantle xenoliths suggest that the back-arc basins have developed above the asthenoshere rises or extended plume heads. This is in good agreement with seismic tomography results, which revealed that the back-arc basins are underlain by a hot mantle as deep as 400 km (Anderson et al., 2002) . Some of Mediterranean basins (Alboran, Tyrrhenian, Aegean, and Pannonian) are also marked with large positive isostatic anomalies mostly confined to back-arc basins (Fig. 2) . This suggests uncompensated excess mass which can be related to mantle plumes upwelling beneath these structures. Like the Pacific back-arc basins, Mediterranean's backarc basins are also characterized by extensive basaltic magmatism and intermediate-to deep-focus earthquakes of 100-500 km in depth. During stretching of the relatively soft oceanic upper mantle (asthenosphere), its edges exert mechanical pressure on the continental block. The rotational motions of the continental block cause some part of the asthenospheric material to move beneath the softened base of the latter and then begin to ascend as an independent "asthenospheric" plume (Sharkov, Svalova, 2005) . In our case, the role of asthenosphere plays material of superplume head and protuberances on its surface (local plumes). Above a certain depth, after reaching the buoyancy level, the plume head begins to spread out laterally to form an extensional zone, such as a continental rift zone developed above the plume, as was the case for the initial stages of the development of the Sea of Japan and Sea of Okhotsk (Lelikov, Emel'yanova, 2007) . However, unlike the ordinary rift zones, where the situation is symmetric on either side of the spreading axis, here it is sharply asymmetric: on one side is the massive cold continental lithosphere, and on the other side is a less dense oceanic plate. Under such conditions, the spreading may have occurred in a different way, mainly oceanward, to the side of mechanical downdragging. Accordingly, the continental material transported by the spreading plume head is expected to move in the same direction, where both material flows, migrating from the ocean and continental side consequently, will eventually collide. We consider the sequence of events on the basis of the mechanical-mathematical model for a multilayer viscous incompressible fluid, describing the dynamics of "granite" and "basalt" layers of the earth's crust, lithosphere, and asthenosphere (Sharkov, Svalova, 1991; 2005) . At the initial stages, when deflection of the layer boundaries from their original position is still insignificant, the base of the lithosphere always dives into the asthenosphere. In other words, during the early stages of structural evolution in zones where interaction between the plates is the most active, the lithosphere sinks into the less dense asthenospheric material to form a subduction zone. The calculations imply that the most dense rocks of the ancient continental lithosphere, its mantle and lower crust, made up of garnet granulites, which are much denser than rocks of oceanic crust, were first to begin descending. Much sialic material of the upper continental crust (its granitic layer) from the back-arc region, which was sandwiched between two subsiding plates (oceanic and lower continental crust), may have also been involved into the overall motion. Having a subduction rate of 7-10 cm/year, this motion causes rocks of this layer to be sucked in the subduction zone. As a result, a MORB-type oceanic lithosphere in a back-arc setting will develop when the old continental lithosphere is partially or fully removed to be involved in this subduction zone and buried in the deep mantle (Fig. 4) .
As the subducting plate (slab) sinks, its rocks transform to high-dense amphibolites, garnet granulites, and eclogites as well as relatively light sedimentary rocks, volcanics, and gneisses (including granite-gneisses). Meanwhile the latter, being metamorphosed under ultrahigh pressure and moderate temperature (P> 2.8-4, possibly, up to 8.5 GPa, T = 600-900°C), often retain their structural and textural characteristics in a metastable state and are thus easily recognizable (Ernst, 2001) . This results in the gradual deepening of the back-arc sea, thinning of its parental continental crust, and formation of transitional and oceanic type crust. At early stages, these systems might have looked like active continental margins, which then evolved in a complex arcbackarc system. Through continuous involvement in subduction processes, crustal material from the back-arc region is removed from the tectonosphere and stored in the "slab cemetery," revealed in the mantle by seismic tomography (Karason, van der Hilst, 2000) . Only a minor portion of crustal materials is returned to the surface in form of subduction-related magmatism. So, asymptotic models provide an opportunity to explore the main features of the formation and development of geological structures. Ascending of mantle plumes determines the depth of the deep-water basins initiation. The lithospheric material above them (the uppermost mantle and crust) is moved apart to make room for an oceanic crust. As already mentioned, the resulted excess of this lithospheric material is involved in subduction zones with formation of volcanic arc-backarc basin system. The process of subduction depends on the difference in density of the lithospheric and plume material, and can only contribute to spreading, freeing up space for moved apart crust from the back-arc basin. However, existence of mantle plume itself, which occurred against the background zone of lithospheric plate collision, is the result of collision of deep-seated mantle flows, contributing to pumping and ascending of local protuberances in the form of plumes with the formation structures of extension over its extended heads. Relationship between the area of collision of mantle flows at the depth and the zone of collision of lithospheric plates, along with relative velocities and ratios of densities, determines the dippig of subduction slab also. Thus, complex processes in the zone of lithospheric plates collision are interrelated and interdependent. The relative rapidity of the observed processes evidence about defining role of mechanical motions in the formation of structures, forced by the influence of thermal factors. The Alpine Belt is an area of elevated heat flows due to removal of abyssal heat by ascending of plumes caused by deep-seated (up to the core) mantle activity and complex interaction with the thinned lithosphere. Analysis of times of formation of the Mediterranean's deep-water basins shows that the process of activation occurred from the periphery to the center, which was caused by compression and ascending of superplume material between lithospheric plates. It is possible that a complex dynamic pattern of interaction between a plume and lithosphere is not limited to the examples above. As seen in Fig. 1 , volcanic arcs are lenticular in shape and are distributed in space fairly chaotic, which differ them from the Western Pacific island arcs or active margins of the both Americas. However, as it know, active continental margin occurred along the northern margin of northern Tethys in this place in the Mesozoic, where zone of subduction existed and there were a powerful eruptions of lavas of calcalkaline series (Khain, 1984) . In this regard, it has been suggested that this ancient subduction zone during early-middle Miocene split into two fragments, one of them roll back, forming the Tyrrhenian Sea and the modern Calabrian arc, and another rolled to west, forming Alboran Sea and Betik Reef arc (Lonengran, White, 1997).
Continuing this logic, one might think that one more fragment rolled to the north-east, forming the Carpathian arc. In this case the Anatolian-Caucasus-Elbursian arc may represent the eastern fragment of this old subduction zone. As already stated, under the central part of this arc the northern end of a mantle plume occurs with which probably connected the bend in place of Transcaucasian structure, where the area of modern magmatism of the Caucasus occurs. From this perspective, we can assume that in the near future two composing arcs (Anatolian-Caucasian and Caucasian-Elbursian) under the effect of the plume extending will be separated and will exist independently, like the most of Late Cenozoic arc of Alpine Belt. From this obviously implies that extended plume heads under conditions of large collision zone can impact not to only ancient lithosphere, but also to shift and even break off into individual pieces of existing subduction zone.
Conclusions
1. The Late Cenozoic Alpine-Mediterranean Mobile Belt (Alpine Belt) has appeared under condition of collision of lithospheric plates above superplume head. It's surface is complicated by number of protuberances (local plumes), which are a cause of emergence of extending zones on the background of the overall structure of compression. Geological situation in the belt is considered with complex interaction of converging lithospheric plates with plastic plume material. 2. It is shown that two types of depression with a predominance of the oceanic crust occur within the belt: (1) newly-formed back-arc basins above extended heads of local plumes (Western Mediterranean, Aegean Sea, Pannonian Basin), and (2) fragments of ancient oceanic crust of the Tethys, which has descended under the influence of downward movements in the mantle between plumes (Eastern Mediterranean, Black and Caspian seas). The second type is characterized by basins with passive margins, along which are developed steep deep faults; these areas in their structure resembles the structure characteristic of Atlantic passive margins. 3. The exception is the region of the North-Arabian -Caucasus plume without depression above it. This plume, apparently bends to the north the surface of the subduction zone, ensuring the existence of Anatolian-Elbursian andesite-latite volcanic arc to form a transverse area of modern volcanism of the Caucasus. 4. Geodynamics of the Alpine Belt has developed from the periphery of this structure to its center, in other words to the central part of the superplume head. Maximum geodynamic activity is now in the Tyrrhenian Sea, where thickness of the lithosphere is minimal; in the future it will probably be moved into the region of the Aegean, Pannonian, and Caucasus, where the most powerful positive isostatic anomalies occur. 5. Asymptotic models provide an opportunity to explore the major features of formation and development of geological structures. Ascending of mantle plumes determines the depth of initiation of deep-water basins. The lithospheric material above them (the uppermost mantle and crust) is moved apart to make room for an oceanic crust. The resulted excess of this lithospheric material is involved in subduction zones with formation of volcanic arc-backarc basin system. 6. The process of subduction depends on the difference in density of the lithospheric and plume material. It can only contribute to back-arc spreading, freeing up space for moving apart ancient crust of the back-arc basin which involved in subduction and further buried in the deep mantle. Existence here of the mantle plume itself is a result of collision of deep-seated mantle flows, contributing to pumping and ascending of local protuberances in the form of plumes with the formation of extensional structures over their extended heads. Relationship between the area of collision of mantle flows at the depth and the zone of collision of lithospheric plates, along with relative velocities and ratios of densities, determines the dip of subduction slab also. 7. Complex processes in the zone of lithospheric plates collision are interrelated and interdependent. The relative rapidity of the observed processes evidence about defining role of mechanical motions in the formation of structures, forced by the influence of thermal factors. The Alpine Belt is an area of elevated heat flows due to removal of abyssal heat by ascending of plumes caused by deep-seated mantle activity (up to the core) in the complex interaction with the thinned lithosphere. Analysis of times of formation of the Mediterranean's deep-water basins shows that the process of activation occurred from the periphery to the center, which was caused by compression and ascending of superplume material between lithospheric plates.
